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[Abstract] 
[Object] 

A portable telephone which is easy of production and applied 
with an EMI shield of high shielding effect, and a process for making 
same. 

[Construction] 

A portable telephone with EMI shield applied at the joint 
portion of the telephone casing, which is characterized in that said EMI 
shield is made of a self adhesive, conductive liquid silicone rubber; and a 
process lor making same. 
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[Effect] 

Production costs can be reduced because [the invention! makes 
advance dies-molding or punching out of sheet of a shaped packing which 
is conformed to the configuration of cover member-joining material 
unnecessary and furthermore the packing-adhering step is dispensed 
with. 

Claims: 
Claim 1 

A portable telephone with EMI shield applied at the joint 
portion of the telephone casing, which is characterized in that said EMI 
shield is made of a self-adhesive, conductive liquid silicone rubber. 

Claim 2 

A process for making a portable telephone provided with EMI 
shield at the joint portion. of its casing, which comprises forming a 
packing composed of a self-adhesive, conductive liquid rubber by FIPG 
method, at the corresponding part of a telephone cover which is a part of 
the casing; and then integrating the so obtained cover-packing assembly 
with the casing accommodating the telephone therein. 

[0001] 

[Industrial field of utilization] 

This invention relates to a portable telephone applied with EMI 
shield. More particularly, the invention relates to a portable telephone 
easy of manufacture which is applied with highly effective EMI shield. 



[0002J 

[Conventional art) r . 

Accompanying the recent rapid spread of car telephones or 
portable telephones,, the detrimental effects of the electromagnetic waves 
generating from these instruments on human body have created a social 
problem. There is also a problem that the electromagnetic waves 
generating from portable telephones interfere with ambient electronic 
devices and machines or, conversely; that electromagnetic waves 
generating from the. ambient electronic devices and machines cause 
malfunction ,qf portable telephones. I n consequence, recently 

electromagnetic interference (EMI) shield is applied to portable r 
telephones to cope with such radio troubles. 

[0003] Commonly practiced EMI shielding at present comprises: 
placing a body, Q f telephone in a conductive casing and grounding, and 
further mounting a casing cover -through a conductive packing to prevent 
intrusion or leakage of electromagnetic waves through the packing 
portion, and integrating them. As the conductive packing for such 
occasions, one punched out from a sheet molded of a mixture of a rubbery 
material with metallic wire mesh or metal powder, or a stringy packing 
material extrusion molded of such a mixture is used. 

[0004] However, for attaching the conductive packing, an adhesion step 
is necessary for the punched material, while the stringy packing requires 
a work of fitting it into a guide groove formed in the case cover. Thus it 
is subject to a defect of requiring extra labor. 



(0005J 

[The problem to be solved by the invention) 

We have engaged in concentrative studies with the view to solve 
the above defect, to discover that portable telephones of excellent 
shielding effect can be manufactured with ease at low cost by coating the 
joint part of the casing accommodating the body of portable telephone, 
with a self-adhesive, conductive liquid silicone rubber by means by FIPG 
method which allows application of EML shield with ease and precision, 
without much labor. The present invention has thus: been completed. 
Therefore, the object pf the present invention lies with provision of a 
portable telephone applied with EMI shield, which is easy of manufacture 
and exhibits high shielding effect. , : 

[0006] 

[Means to solve the problem] - 

The above object of the present invention has been accomplished 
by a portable telephone with EML shield applied at the joint portion of- the 
telephone casing, w^ich is characterized in that said EMI shield is made 
of a self-adhesive, conductive liquid silicone rubber; and by a process for 
making samp. 

[0007] The liquid silicone rubber which is used in the present invention 
can be suitably selected from addition-hardening type and condensation- 
hardening type known liquid silicone rubbers. Whereas, use of an 
addition-hardening type liquid silicone rubber is particularly preferred 
because of favorable finish, quick hardening property and good 
adherabilitv. 
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[00081 When addition-hardening type liquid silicone rubbers are used in 
the present invention, it is preferred to use a combination of a diorgano- 
polysiloxane containing aliphatic unsaturated groups such as vinyl 
groups or the like, with an organohydrogenpolysiloxane containing 
hydrogen atoms bonded to silicon atoms. Of these, as the 
organopolysiloxane containing aliphatic unsaturated groups-, use of a 
straight chain diorganopolysiloxane containing at least two lower aLkenyl 
groups directly bonded to silicon atoms per molecule is preferred. 

[0009J The crosslinkmg agent to be used in the present invention 
crosslinks the dioragnopolysiloxanes, through its addition reaction with 
the aliphatic unsaturated groups in said diorganopolysiloxane, and as 
such, normally an organohydrogenpolysiloxane containing hydrogen 
atoms bonded to silicon atoms is used. The organohydrogenpolysiloxane 
may have any of such molecular structures as linear, cyclic or branched, 
while it must have at least two hydrogen atoms directly bonded to silicon 
atoms per molecule. Through its addition reaction with diorgano- 
polvsiloxane it can extend chain length of diorganopolysiloxane molecules 
to reduce hardness or increase strength of cured product. .Also by 
combined use of an organohydrogenpolysiloxane having three or more of 
above-described hydrogen atoms, hardness, elastic modulus, etc. of the 
cured product after the crosslinkage can be controlled. 

{00101 Furthermore, when a combination of a diorganopolysiloxane 
containing aliphatic unsaturated groups with organohydrogen- 
polysiloxane containing hydrogen atoms bonded to silicon atoms as above- 
described is used as the base of a conductive liquid silicone rubber 
aceording to the present invention. ,i is preferred to make the blend ratio 
<>f the diorganopolysiloxane and the organohydrogenpolysiloxane. in 



terms of a molar ratio between Si-H groups in the latter to the aliphatic 
unsaturated groups in the former, 0.5 - 4, in particular, 1 ~- 2. 

[00 1 1 J The conductive liquid silicone rubber useful for the present 
invention is formed by further blending the above-described liquid 
silicone rubber with platinum-containing curing catalyst, adhesiveness- 
imparting agent, conductivity-imparting agent, reinforcing filler such as 
reinforcing silica and other blending agents, each in an appropriate 
amount. 

[0012] In the present invention, the adhesiveness-imparting agent to be 
added to the liquid silicone rubber can be suitably selected from known 
materials, which may be a silicon compound containing per molecule such 
a functional group as epoxy group, alkoxy group, etc. which contribute to 
the adhesion. It may also be a silicon compound which concurrently 
contains, per molecule, vinyl groups or hydrogen atoms directly bonded to 
silicon atoms, which are necessary for the aforesaid addition reaction. 

[0013] As the conductivity-imparting agent to be used according to the 
present invention, tz -electron migration type conductive materials such 
as carbon black powder, graphite powder, carbon fiber etc.; metals such 
as silver, nickel, copper, zinc, iron, silicon, etc.: and oxides, carbides, or 
alloys of these metals may be named. They may be used in forms of 
powder, flakes, fibers, or the like. It is also possible to use free electron 
migration type conductive substances formed by coating surfaces of 
powder, flakes or fibers of non-conductive inorganic substances such as 
glass, mica, alumina, etc. with above metals such as silver. 



[00 14 1 The conductive liquid silicone rubber to be used in the present 
invention is preferably formed by blending aforesaid materials at such 
ratios as will render the viscosity as measured with a rotation viscometer 
at 25 C to fall within a range from 1,000 to KOOO.OOO P (poise), from the 
viewpoint of workability and shape retention property. It is also 
preferred for reducing the burden of stress on the cover member, to 
render the hardness after heat-ciiring [of the silicone rubber] 10-80 Hs 
(as measured in accordance with J1S K6301 A-form). 

[0015] The self-adhesive; conductive liquid silicone rubber which has 
been blended as 3 above can be transported' b}/ operation of a pump, and 
can be applied onto hkrd discs by, for example, discharge through a 
nozzle, in which case the cross-sectional configuration of finished 
[discharged] material normally becomes hemispherical. Whereas, 
suitable adjustment of discharging conditions such as the nozzle height, 
etc., the cross-sectional configuration can be made hemispherical with flat 
top. 

[0016] According to the inventiOri, above-described self-adhesive, 
conductive liquid silicone rubber is used for coating joint portion of a 
portable telephone cover by FIPG method! to form a cover-packing 
assembly. 

[0017] Said FIPG (Formed-in-place gasket) method which is adopted in 
the present invention is referred to free molded gasket or in situ formed 
gasket, which comprises a combination of an applying robot, transporta- 
tion pump and a dispen.-er. wherein a liquid silicone rubber is supplied by 
means of a transportation pump, and simultaneously with its discharge 
through the dispenser, it is applied by the robot following a pattern 



advancedly fed in its memory to form -a gasket. Thus, by effecting the 
application by means of a robot mechanism following an advancedly 
stored memory, the conductive liquid silicone rubber can be precisely 
applied at the joint portion of a portable telephone cover member. 

[0018] Thus obtained cover-packing assembly having the packing is 
screwed with the casing, in which the main body of the telephone is 
accommodated, to be integrated to provide a portable telephone. In this 
occasion, the stress on the cover is effectively reduced because the packing 
has a hardness of 10 ~ 80Hs as aforesaid. According to the present 
invention, if necessary such cleaning treatments as aqueous washing, air- 
washing, drying and the like may be conducted after the conductive liquid 
silicone rubber has been applied. 

[0019] 

[Effect of the invention] 

According to the present invention, it is unnecessary to mold a 
shaped packing conforming to the configuration of a cover member-joint 
portion with dies or to punch out such a packing from a sheet in advance, 
and dies for such uses can be dispensed with. Furthermore, because [the 
packing is] directly formed and adhered onto the cover, an adhesion step 
necessary for adhering the molded or punched packing to the cover is 
unnecessary. Besides, because the packing is applied and formed on the 
cover in exactly the configuration intended for use, no flash is caused. 
Also cutting loss caused by the punching can be eliminated. A conductive 
silicone rubber packing, furthermore, excels in EMI shielding property 
and is effective for preventing malfunction of portable telephones caused 
by external electromagnetic waves and leakage of injurious 
electromagnetic waves generated when calls are received. Still in 



addition, silicone rubber packing excels in weatherability, rendering the 
present invention particularly suitable for portable telephones which arc 
used outdoors. 



[0020J 
[Examples] 



Hereinafter the present invention is explained in further details 



referring to working examples, it being understood that the scope of the 
invention is not thereby limited. 

[0021] 
[Example 1] 

An application robot (product of Kabushiki Kaisha Yasukawa 
Denki Seisakujo) was used to apply a conductive liquid silicone rubber 
material of the composition 1 as indicated in Table 1, along a pattern 
advancedly stored in [the robot's] memory, on an aluminum-made cover. 

[Table 1] 

Composition Example 1 : 

silicone oil [polydimethylsiloxane 
vinyl- terminating at both ends; 



viscosity = 1,000 cps) 



100 parts by weight 



organohydrogen-polysiloxane 
of formula 1 



2.5 parts by weight 



platinum catalyst (platinic 
chloride) 



0.2 part by weight 



silazane-treated silica filler 



10 parts by weight 



ethynylcyclohexanol as a 
reaction regulator 



0.5 part by weight 



conductive carbon powder (Belpearl 
(phonetic) C-2000S: a commercial 
product by Kanebo K.K.) 

the compound of formula 2, as 
adhesiveness-imparting agent 



190 parts by weight 



1 .0 part by weight 



[formula 1] 
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[0022] Applying conditions were as follows: 

inner diameter of the nozzle 3.0 mm $ , 
supply pump pressure 1.8 ""kgff re- 
applying speed 230 mm/min. 
nozzle height (from the cover surface) 3.5 mm. 



After the application, [the packing-applied cover] was placed in a hot-air 
dryer at 150 C as it was and cured, followed by cooling. Whereupon a 
2.5 mm-high and 3.5 mm-wide packing having a hemispherical cross- 
sectional configuration and a volume resistivity of 2.0 £2. cm was obtained. 
The adhesion of this packing to the cover surface was fully satisfactory. 
Then the packing was washed with pure water whose conductivity had 



been reduced to no higher than 10// s by filtration through a 0.5 u m filter, 
to provide a cover-packing assembly for a portable telephone. 

[00231 For evaluating the electromagnetic [interference] shielding 
effect, the packing material was molded into a flat sheet-formed (sic) 
sample (sample dimensions: inner diameter 1 1.5 mm $ , outer form 
50.0 raraO , thickness 5.0 mm) [translators note: This sentence cannot be 
understood. A flat sheet cannot have an inner diameter. If a cylindrical 
sample were intended, it cannot be understood what is meant by "outer 
form" of "50,0 mm <J> ".) The sample was set on a transfer impedance- 
measuring instrument. ZTR39D (product of Mitsubishi Densen Kogyo , % 
K.K.) and the frequency characteristics of the transfer impedance were 
measured with a network analyzer (product of Yokogawa, Hewlett 
Packard K.K.). Thus the dara as indicated as Fig. 1 were obtained. The 
result confirmed that the packing agent (sic — material?) exhibits 
excellent EMI shielding effect within a frequency range of 0.3 MHz - 
1GHz. 

[0024] 
[Example 2] 

A composition same to that of the Composition Example 1 
except that the 190 parts by weight of the conductivity-imparting agent 
was replaced by 170 parts by weight of a conductive Ni-coated phenolic 
resin powder (Belpearl (phonetic) C-800: product of Kanebo K.K.) was 
prepared, which was applied onto an aluminum-made cover [and cured] 
in the same manner as in Example 1, except that the temperature of the 
hot air dryer was set at 110 C. The resultant packing was 2.5 mm-high 
and :{.5 mm -wide, and had a hemispherical cross-sectional configuration 
and a volume resistivity of 1.0 Q .cm. The packing was in fully 
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satisfactory bonding condition with the cover member surface. Then the 
resulting packing was washed with pure water whose conductivity had 
been reduced to no higher than 10// s by filtration through a 0.05 u m 
filter, to provide a cover-packing assembly for portable telephone. When 
the electromagnetic [interference] shielding effect of the packing was 
evaluated in the same manner as in Example 1, quite the same 
evaluation to that in Example 1 was obtained. 

[Brief Explanation of the Drawing] 

Fig. 1 shows the frequency characteristics of transfer impedance 
obtained as to the palcking of Example L 
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Fig. 1 
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